he study examined how computer technology is used, modeled, and taught in programs that prepare future teachers of students who are deaf or hard of hearing. Data were collected through two self-reported survey instruments sent to participants from two different groups: (a) deaf education faculty (n = 233) and (b) administrators of programs serving students who are deaf or hard of hearing (n = 100). Among the faculty who responded to the survey, 99% said they used computers and printers for instruction during class, 84% said they used VCRs for instruction during class, and 56% said they used video cameras for instruction during class. The information that was reported on how technology was being used for instruction and how its use was being taught to students in deaf education teacher preparation programs indicates that the need persists for integration of technology into these programs. A need likewise continues for improved instructional strategies relative to computers and technology.
become an integral part of daily life, changing the world in both business and educational systems. As computers become more commonplace in society, children will need not only to learn about computers, but to learn with computers.
Teachers must be able to make use of computers and related technologies to get the most out of their tasks and time while providing the best possible educational environment for their pupils. The everyday tasks and projects that are part of a teacher's job can become burdensome. The use of computerized technology can minimize such burdens, increase teachers' productivity, and greatly enhance their instructional delivery.
Teachers in the classroom often model
what they have seen in their own preparation to become teachers (Ball, 1990) . Therefore, it is crucial to examine current teacher preparation practices to determine how technology is used and taught.
Those who are preparing to become teachers would benefit from seeing and using technology during their own course work and practica in order to learn how to incorporate computer-related technology into their own classrooms. For new teachers, the most recent "school experience" consists of the college or university education classes they took as part of their own professional preparation. Teacher educators often do not model how to use technology in the instmctional process, nor do they require their students to incorporate technology into projects and assignments.
In the field of deaf education, visual presentation of information is key to successful communication and instruction. viduals who are deaf or hard of hearing are not able to participate fully in the learning process. According to Gallaudet University president I. King Jordan (1993) , "Visual access to information for people who rely on vision rather than audition must be regarded as a basic right" (p. 28).
Educational technology offers learners and teachers a method of presenting information both visually and interactively, regardless of communication method, enabling the communication of ideas and thoughts with all students. Educational technology, by offering visual methods of presenting information to students (e.g., presentation software, the use of the Internet, display of video segments) and effective modes of communicating with others (e.g., e-mail, real-time discussion forums), allows students who are deaf or hard of hearing to be freed In view of these points, it is pertinent to investigate the readiness of teachers to use computer-related technology in their instruction of students who are deaf or hard of hearing.
There has been limited research into the use or integration of technology in deaf education teacher preparation programs. In a survey of teacher preparation programs in deaf education, Israelite and Hammermeister (1986) 
Purpose of the Study
The purpose of the present study was to address how computer technology is used, modeled, and taught in programs that prepare future teachers of students who are deaf or hard of hearing.
Methodology
Data were collected through two selfreported survey instruments sent to participants from two different groups: (a) deaf education faculty and (b) administrators of programs serving students who are deaf or hard of hearing.
A total of 233 surveys were mailed to the faculty group and 100 to the administrator group. self-reported survey instruments were used. The instruments were adapted from a survey instrument developed by Harkins, Loeterman, Lam, and Korres (1996) used for a study of the availability and use of instructional technology in schools educating deaf and hard of hearing students. The first survey instrument was composed of six sections and was administered to the deaf education faculty members of the teacher preparation programs. The second instrument was divided into three sections and was administered to the administrator group. A total of 233 surveys were sent to the faculty group; 100 surveys were sent to the administrator group. Of these 333 surveys, 120 were returned to the researcher. Seventy surveys (30%) were returned from the faculty group (n= 233) and 50 surveys (50%) from the administrator group (n = 100). The faculty group was classified by regions of the United States and represented all of the 32 states that have at least one deaf education teacher preparation program, plus the District of Columbia. The 70 surveys returned from the faculty group are representative of all four geographical regions and came from 73% of the states surveyed. Table 1 shows the survey distribution and return rates by program size as defined by the number of faculty members in each program.
Results
A frequency distribution of all responses shows that 69 of the 70 faculty respondents (99%) were using com-
American Annals of the Deaf Table 1 Survey Distribution and Return Rates by Programs' Faculty Size Education standards developed in 1995 (Ley, 1997) . The survey instrument provided a Likert scale of 1 (not important) to 5 (extremely important).
On the rating scale included in the present study, 3 would be considered important and 4 would be considered very important. Table 2 shows that 7 of the 20 competencies (35%) had a mean importance level rating of 4.00 to 4.99 and 12 of the 20 competencies (60%) had a mean importance level rating of 3-00 to 3-99. This indicates that 19 of 20, or 95%, of the competencies were considered to be, at a minimum, important for teachers to possess.
As noted in Table 3 , only 6 of the 20 competencies were modeled in deaf education courses by half or more of the responding faculty. The use of computer-related terminology was the most often modeled competency, with 70% of the faculty who responded indicating that they modeled the use of such terminology in their courses. Although deaf education courses reportedly examine the development and adaptation of teaching strategies to accommodate students who are deaf or hard of hearing, only 50% of the faculty who responded said they modeled the competency "awareness of adaptive assistive devices."
To further consider the question related to the modeling of the technology competencies, the data were ex- The survey asked participants to rank, with 1 being the greatest and 11 being the least, potential barriers to the use and integration of technology in the courses they taught. Eleven potential barriers were provided in the survey, with spaces for participants to add additional barriers. An important finding of the present study was that of the 18 technologies listed, only 5 were being used for instruction by more than 50% of the faculty. These included computers, printers, VCRs, the Internet, and video cameras. Only three were being used by 50% or more of the students during class; these included computers, printers, and VCRs. The majority of the technologies listed in the study instrument were apparently not being used by most of the faculty.
Importance of Technology Competencies
Another finding of the present study was the perceived level of importance of the 20 competencies presented to the participants. Although the competencies were rated differently by each group, 95% of the competencies were rated as either important or very important by the faculty group, and 85% of the competencies were rated as either important or very important by the administrator group. If the majority of the competencies are believed to be important for teachers to possess, then the same competencies should be taught and modeled in teaching methods courses in programs preparing teachers to work in deaf education.
Because the respondents from the faculty group indicated that 95% of the competencies were, at a minimum, important, one would expect the competencies to be integrated into a teacher preparation program. The result reported in the present study underscores the need to examine current teaching methods courses with a view to exploring the integration of the competencies into preservice teacher preparation.
The one competency that faculty respondents perceived as less than important was a knowledge of the use of computers in business; it had a mean rating of 2.96. It is understandable that faculty members would not consider it important for teachers to understand how computers are used in business, since teachers ordinarily use technology directly with students or to prepare for teaching assignments.
The respondents from the administrator group perceived three competencies as less than important: the abil- understand how database and spreadsheet applications can be used in the classroom as tools for maintaining student classroom records, keeping an inventory of class materials, recording and calculating grades, or completing mathematics problems. Although administrators may receive some training in the use of computers in administration, they also need to have an understanding of how technologies can be used for instructional and classroom management purposes. If administrators understood better how teachers and students do, or could, use computer-related technologies for teaching and learning, they would be better equipped to make decisions about the type of technology to purchase and the type of skills teachers need to develop. Where the Technology Competencies Are Taught or
Modeled
The findings of the present study suggest that faculty members believe that most of what their students know and understand about computers and technology competencies is self-taught. As indicated earlier, only 6 of the 20 competencies were being modeled or demonstrated in deaf education courses by more than 50%o of the faculty. These six competencies were the use of computer-related terminology, the use of a word processor, the use of productivity tools, the use of telecommunications, the ability to operate a multimedia system, and an awareness of adaptive assistive devices. Although faculty members indicated that the majority of the competencies were important, the integration and modeling of these competencies was minimal. If faculty do not modeling the competencies and the use of technology, then students will not see technology as an integral component of education. Richard Overbaugh (1993) asserts that "effective computer use needs to be modeled by content area instructors across the curriculum or students will view computer use as something that occurs in a computer lab and is best left to the 'computer people'" (pp. 12-13).
Barriers to Effective Integration of Technology
The results found in the present study relative to the barriers to effective integration of technology into deaf education courses are consistent with those barriers found in the research on general education teacher preparation programs. Studies conducted by Barron and Goldman (1994) and Brooks and Kopp (1990) concluded that factors such as planning, costs, faculty development, lack of time to learn how to use technology, lack of time to plan the use of technology, lack of support, and lack of materials all affect the integration of technology into teacher preparation programs. The findings of the present study suggest that some of the same factors hinder the integration of technology in deaf education teacher preparation programs. Both groups of participants, college and university faculty and school administrators, indicated that three of the top four barriers to integration of technology in deaf education programs were the lack of time to prepare and develop new teaching strategies that integrate technology into the curriculum, the lack of training in the use of technology, and the lack of equipment.
Although the two groups of respondents, faculty members and administrators, agreed on three of the top four barriers to integration of technology in deaf education programs, how they approached the barriers might actually differ. On the one hand, faculty members reported that the lack of time to prepare and develop teaching strategies that integrate new technologies into their teaching was the greatest barrier to effective integration of technology. In this instance, the provision of additional preparation time by reducing other responsibilities would be one solution that administrators could offer faculty members and teachers.
Administrators, on the other hand, indicated that the top barrier to effective integration of technology into teaching was the lack of equipment. As a response to what they perceive as the top barrier, administrators devote financial resources to the provision of additional equipment, while teachers do not have the time to prepare to use new or existing equipment.
Another top barrier to integration of technology in deaf education programs identified by both groups was the lack of training in the use of the technology. Administrators may hire technology technicians or coordinators to handle much of the computer development and training work. Faculty then become dependent upon these individuals for help and do not learn how to use the computers on their own. Faculty may be given equipment and software without being provided release time from teaching to actually learn how to use the technology they have been given. Although attending workshops and classes is an effective way of learning how to use technology, observations of effective integration allow faculty to see how technology can be used in the teaching environment. Such observations of colleagues not only will build the skills of faculty but will lower their level of fear and discomfort in using the technology. Travel funds are often reserved for the professional development of faculty to support attendance at conferences and seminars. Administrators can assist faculty in building their skills and confidence by providing funds for the observation of effective technology integration.
Implications
The findings of the present study have One limitation of the present study is the 30% return rate of the faculty surveys. Future studies on the integration of technology into teacher preparation courses in deaf education should attempt to obtain survey results from a greater number of participants.
